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UNIVERSAL JOINT SHAFT 

5 BACKGROUND OF THE INVENTION 

The invention relates to a universal joint shaft for driving a roll of a rolling 
mill. The universal joint shaft includes two universal joints, one of which is releasably 
connected to the shaft in order to permit the roll to be removed easily. For this 
purpose, the universal joint shaft includes a coupling sleeve that can be slid onto a 

10 journal of a roll. To permit assembly, the coupling sleeve is positioned on the journal 
with a small amount of play. 

However, there exists a problem in that due to the weight of the universal joint 
shaft, the longitudinal axis of the coupling sleeve tilts relatively to the longitudinal 
axis of the journal, thus generating out-of-balance conditions. In particular, this 

15 problem occurs if there is a long distance between the coupling sleeve and the 
universal joint connected to the coupling sleeve. As a result, there occurs a long 
cantilever arm, such as shown in the drive assembly of German Patent Application No. 
197 48 450 C2, wherein two rolls are arranged one above the other, with each being 
driven by a universal joint shaft. As the radial distance between the rolls is very small, 

20 the universal joint shafts are designed in such a way that the universal joints of the two 
universal joint shafts are arranged so as to be axially offset relative to one another. 
The universal joint of the one universal joint shaft is thus closer to the coupling sleeve 
than the universal joint of the other universal joint shaft. As the distance between the 
coupling sleeve and the joint center of the latter universal joint shaft is relatively long, 

25 a certain play between the coupling sleeve and the roll journal has a particularly 
adverse effect due to the long cantilever arm. 

In order to compensate any play in the connection between the universal joint 
shaft and the roll journal, German Patent Application No. 37 14 217 C2 describes a 
roll journal which is prism-shaped and which is tapered towards its free end. The roll 



journal includes three torque transmitting faces that are arranged around a longitudinal 
axis and that enclose an angle towards the longitudinal axes. The coupling sleeve of 
the universal joint shaft includes transmitting elements that contact the torque 
transmitting faces and that, away from the journal, include partially circular faces that 

5 engage correspondingly designed recesses of the coupling sleeve. Because of their 
spherical shape, the transmitting elements are able to compensate for angular 
deviations between the longitudinal axis of the coupling sleeve and the longitudinal 
axis of the roll journal. Because of the prism-shaped design of the roll journal, play is 
compensated due to the coupling sleeve being loaded towards the roll journal. 

10 German Patent Application No. 32 3 1 752 CI shows a further embodiment of a 

coupling between a universal joint shaft and a roll journal. In this embodiment, the 
roll includes torque transmitting faces. The coupling sleeve of the universal joint shaft 
includes contact faces that enclose an angle relative to the longitudinal axis and that 
are open towards the roll. Between the torque transmitting faces and the contact faces, 

15 there are positioned wedge-shaped transmitting parts that are axially loaded by springs 
towards the driveshaft. These transmitting parts slide axially along the contact faces 
and move radially towards the longitudinal axis. Play between the coupling sleeve and 
the roll journal is thus avoided. However, the disadvantage of both designs is that the 
compensation of play at the torque transmitting elements of the coupling takes place 

20 between the universal joint shaft and the roll journal. As a result, the elements for 
compensating play are subjected to high loads, so that they have to be dimensioned 
sufficiently. 

German Patent Application No. 77 23 574 Ul describes a driving device for 
rolls of a rolling mill. The connecting shaft includes two joints, with one of the joints 
25 including a coupling sleeve that can be slid onto a journal of a roll. The coupling 
sleeve includes a receiving bore for receiving a journal and forms transmitting faces 
for transmitting torque between the coupling sleeve and the journal. In the receiving 
bore, there is provided a conical face in the form of a conical bore or a conical 
projection that comes into contact with a correspondingly designed face of the journal 
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when the journal is received in the receiving bore. The journal is received in the 
receiving bore with a small amount of radial play so that the conical face serves to 
center the journal end. However, the disadvantage of the above design is that high 
radial forces can cause the journal to tilt within the receiving bore, thus generating an 
5 out-of-balance situation. 

DD 279 424 Al proposes a coupling wherein a centering journal can be 
received in a receiving bore of a coupling sleeve. At its end, the centering journal 
includes a cylindrical guiding journal and a cylindrical outer face arranged so as to be 
removed from the latter. The receiving means form a corresponding blind hole bore 

10 for receiving the guiding journal, as well as a bore in the region of the opening of the 
receiving bore for receiving the cylindrical outer face. In the receiving bore, following 
the bore for receiving the guiding journal, there is formed a conical bore that widens 
towards the opening of the receiving bore and by which the guiding journal is guided 
into the blind hole bore, even if the centering journal is in an inclined position. 

15 Consequently, the coupling sleeve, when being slid onto the centering journal, is 

displaced in such a way that both parts are aligned approximately co-axially relative to 
one another. Centering after assembly is ensured by the guiding journal and by the 
cylindrical outer face of the centering journal. However, the disadvantage in this case 
is that between the guiding journal and the blind hole bore, and, respectively, between 

20 the cylindrical outer face of the centering bore and the bore in the region of the 

opening of the receiving bore, there has to be provided a small amount of play so that 
the centering journal can be inserted fully into the receiving bore. There are, thus, 
generated slight tolerances that can lead to out-of-balance. 



25 SUMMARY OF THE INVENTION 

It is the object of the present invention to ensure that play can easily be 
compensated between the coupling sleeve of the universal joint shaft and a journal of a 
roll, with the play compensating components not taking part in the transmission of 
torque. 
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In accordance with the invention, the objective is achieved by providing a 
universal joint shaft for driving a roll of a rolling mill including a connecting shaft, a 
first universal joint that is attached to a first end of the connecting shaft, a second 
universal joint that is attached to a second end of the connecting shaft, and a coupling 
5 sleeve that defines a longitudinal axis and is connected to the first universal joint. The 
coupling shaft includes a receiving bore with an opening for receiving a journal of a 
roll, wherein the receiving bore forms transmitting faces for transmitting torque, that 
includes a cylindrical bore which is provided in the region of the opening and whose 
purpose it is to ensure that the journal is supported against the cylindrical bore by 

10 means of a correspondingly shaped cylindrical outer face, and that includes a first 

conical face that is arranged concentrically relative to the longitudinal axis and remote 
from the opening and that is provided for contacting a correspondingly designed first 
counter face at the journal of the roll in order to avoid a radial play, as well as means 
that loads the first conical face along the longitudinal axis towards the roll. 

15 In this way, it is ensured that the transmitting faces and the first conical face 

represent separate faces, with the first conical face not taking part in a transmission of 
torque. The means by which the first conical face is loaded along the longitudinal axis 
towards the roll ensures that any radial play between the coupling sleeve and the 
journal of the roll is pressed out in that the first conical face is pressed deeper into the 

20 corresponding first counter face. 

The first conical face is arranged at least partially on an imaginary cone and 
does not necessarily have to be closed around the longitudinal axis. It is quite possible 
to provide a plurality of first conical faces. However, in a preferred embodiment, the 
first conical face is represented by a closed face arranged around the longitudinal axis. 

25 To be able to transmit torque, the coupling sleeve includes a cross-section that 

deviates from the shape of a circle. The receiving bore, for example, can include 
diametrically opposed, flattened regions. 
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The means by which the first conical face is loaded along the longitudinal axis 
toward the roll can be provided in the form of spring means that are arranged in a 
plunging unit of the connecting shaft, for example. 

According to a first embodiment, the first conical face is formed in that there is 
5 provided a centering bore that starts from the receiving bore, that is arranged co- 
axially relative to the longitudinal axis, and that includes an inner face that conically 
widens towards the receiving bore and which is provided for contacting a 
correspondingly designed centering journal of the roll. 

The centering bore can form part of a centering ring that is inserted into a 
10 cylindrical bore of the coupling sleeve. This means that merely an easily producible, 
cylindrical bore has to be provided in the coupling sleeve. The production of a conical 
inner face in the centering ring is easier because the centering ring is easier to handle 
during manufacture. Furthermore, if the centering ring is worn, it can be exchanged 
without the entire coupling sleeve having to be replaced. 
15 The centering journal of the journal can also be provided with a cylindrical 

outer face, with a conical ring with a cylindrical bore and a conical outer face being 
positioned on the centering journal 

To ensure better radial support, the conical centering bore can be followed by a 
cylindrical bore that starts from the receiving bore and which contains a cylindrical 
20 proj ection at the centering j ournal . 

According to a second embodiment, the first conical face is formed in that in 
the receiving bore, there is provided a truncated-cone-shaped centering projection that 
extends co-axially relative to the longitudinal axis, whose outer face is tapered toward 
the opening of the receiving bore and is provided for contacting a correspondingly 
25 designed inner face of a centering bore of the journal of the roll. 

The centering projection can be connected to either the coupling sleeve or to a 
joint joke of the first universal joint. 
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There can be provided a spring means by which the centering projection can be 
loaded towards the journal. This constitutes a further embodiment of the means which 
loads the first conical face along the longitudinal axis towards the roll. 

Furthermore, it is proposed for this purpose that the centering projection 
5 includes a base part that is fixed to the coupling sleeve or to the first universal joint 
and that includes a conical outer face for contacting the counter face and that the 
centering projection includes a centering part that, by means of spring means 
supported against the base part and the centering part, is loaded towards the journal 
and that includes a conical outer face for contacting the counter face. 

10 Furthermore, the objective is achieved in accordance with the invention by 

providing a universal joint shaft for driving a roll of a rolling mill including a 
connecting shaft, a first universal joint that is attached to a first end of the connecting 
shaft, a second universal joint that is attached to a second end of the connecting shaft, 
a coupling sleeve that includes a longitudinal axis, that is connected to the first 

15 universal joint, that includes a receiving bore with an opening for receiving a journal 
of a roll, wherein the receiving bore forms transmitting faces for transmitting torque, 
that includes a first conical face that is arranged concentrically relative to the 
longitudinal axis and remote from the opening and which is provided for contacting a 
correspondingly designed first counter face at the journal of the roll in order to avoid a 

20 radial play, and that includes a second conical face that is provided in the region of the 
opening, that widens towards the opening, and which is provided for the purpose of 
contacting a second counter face of the journal, as well as means that loads the first 
conical face along the longitudinal axis towards the roll, wherein one of the two 
conical faces is loaded by spring means towards the respective counter face of the 

25 journal, and wherein the spring means are supported, on the one hand, against a 
component forming the respective conical face and, on the other hand, against the 
coupling sleeve. 
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The second conical face can be provided in the form of a ring that is inserted 
into the receiving bore in the region of the opening. This means that the ring can be 
exchanged when worn without the entire coupling sleeve having to be replaced. 
To avoid any over-determining, one of the two conical faces is loaded by a 

5 spring means toward the respective counter face of the journal, with the spring means, 
on the one hand, being supported against a component forming the respective conical 
face and, on the other hand, against the coupling sleeve. It is thus ensured that both 
conical faces rest uniformly against the respective counter faces. 

Furthermore, the objective is achieved in accordance with the invention by 

10 providing a universal joint shaft for driving a roll of a rolling mill, including a 

connecting shaft, a first universal joint that is attached to a first end of the connecting 
shaft, a second universal joint that is attached to a second end of the connecting shaft, 
a coupling sleeve that includes a longitudinal axis, that is connected to the first 
universal joint, that includes a receiving bore with an opening for receiving a journal 

15 of a roll, wherein the receiving bore forms transmitting faces for transmitting torque, 
that includes a first conical face that is arranged concentrically relative to the 
longitudinal axis, wherein the first conical face is provided for contacting a 
correspondingly designed first counter face at the journal of the roll in order to avoid a 
radial play, means that loads the first conical face along the longitudinal axis toward 

20 the roll, wherein the receiving bore, starting from the opening, is conically tapered 
toward the first universal joint and forms the first conical face. 

Various objects and advantages of this invention will become apparent to those 
skilled in the art from the following detailed description of the preferred embodiments, 
when read in light of the accompanying drawings. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a side elevational view, partially in cross section, through two 
universal joint shafts in accordance with the invention. 
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Fig. 2 is an enlarged sectional elevational view through a coupling sleeve of a 
first embodiment of a universal joint shaft having a conical centering journal at the roll 
journal. 

Fig. 3 is an enlarged sectional elevational view through a coupling sleeve 
similar to Fig. 2, wherein a conical ring is positioned on a centering journal of the roll 
journal. 

Fig. 4 is an enlarged sectional elevational view through a coupling sleeve 
similar to Fig. 2, wherein the centering journal of the roll journal includes a cylindrical 
centering projection. 

Fig. 5 is an enlarged sectional elevational view through a coupling sleeve of a 
second embodiment of a universal joint shaft having a conical centering projection that 
is connected to the coupling sleeve. 

Fig. 6 is an enlarged sectional elevational view through a coupling sleeve 
similar to Fig. 5, wherein the centering projection is connected to the first universal 
joint. 

Fig. 7 is an enlarged sectional elevational view through a coupling sleeve 
similar to Fig. 5, wherein the centering projection is axially displaceable. 

Fig. 8 is an enlarged sectional elevational view through a coupling sleeve 
similar to Fig. 5, wherein the centering projection includes a base part and a centering 
part. 

Fig. 9 is an enlarged sectional elevational view through a coupling sleeve 
similar to Fig. 2, wherein there is provided a second conical face and wherein the first 
conical face is shown in the form of a spring-loaded centering ring. 

Fig. 10 is an enlarged sectional elevational view through a coupling sleeve 
similar to Fig. 9, wherein the second conical face is provided in the from of a spring- 
loaded ring. 

Fig. 1 1 is a sectional elevational view through a coupling sleeve of a third 
embodiment of a universal joint shaft with a conical receiving bore. 
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Fig. 12 is a further sectional elevational view through a coupling sleeve 
according to Fig. 1 1 . 

Fig. 13 is an enlarged sectional elevational view through a coupling sleeve 
similar to Fig. 5, wherein the first counter face is shown in the form of bush. 

5 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Fig. 1 shows a first universal joint shaft 1 and a second universal joint shaft 2 
that can be used, for example, for driving rolls of a rolling mill. The first universal 
joint shaft 1 includes a first universal joint 3 and a second universal joint 4 that are 

10 connected to one another by a connecting shaft 5. The first universal joint 3 includes a 
first joint yoke 6 and a second joint yoke 7. The second joint yoke 7 changes into a 
connecting pipe 8 whose end is provided with a flange 9. The flange 9 is connected to 
a coupling sleeve 10 that is positioned on a journal 1 1 of a roll 12 and is connected 
thereto in a rotationally fast way. The first joint yoke 6 of the first joint 3 includes a 

15 flange 13 that is connected to a flange 14 of the connecting shaft 5. The second 

universal joint 4 also includes a first joint yoke 15 and a second joint yoke 16, with the 
first joint yoke 15 being connected via a flange 17 to a flange 18 of the connecting 
shaft 5. The second joint yoke 16 also includes a flange 19 that serves to connect the 
second universal joint 4 to a driving unit (not shown). 

20 The connecting shaft 5 includes a plunging unit 20 that is formed by a plunging 

sleeve 21 that is connected to the flange 18, by means of which the connecting shaft 5 
is connected to the second joint 4. A plunging journal 22 is axially displaceably 
guided in the plunging sleeve 21. The plunging journal 22 is connected to the flange 
14, which is provided for connecting the connecting shaft 5 to the first universal joint 

25 3. A spring 23 is arranged inside the plunging unit 20 and is supported against the 
plunging sleeve 21 on the one hand and against the plunging journal 22 on the other 
hand and loads the plunging journal 22 to enable same to occupy a moved-out 
position. It is thus ensured that a pressure force is always applied to the first universal 
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joint 3, and thus to the coupling sleeve 10, so that the coupling sleeve 10 is held firmly 
on the journal 11. 

The second universal joint shaft 2 is designed so as to be comparable to the first 
universal joint shaft 1 and also includes a first universal joint 24 and a second 
universal joint 25. The first universal joint 24 is arranged at a shorter distance from a 
coupling sleeve 26 that is connected by a journal 27 to a further roll 28. 

Inasmuch as the distance between the first universal joint 24 of the second 
universal joint shaft 2 is shorter than the distance between the first universal joint 3 of 
the first universal joint shaft 1 and the coupling sleeve 10, the two first universal joints 
3, 24 are arranged so as to be axially offset relative to one another. This means that 
the universal joint shafts 1, 2 can be arranged so as to be radially closer to one another 
because the tube portions of the shafts 1 , 2 occupy a smaller diameter than the first 
universal joints 3, 24. However, especially in the case of the first shaft 1, there exists 
a problem in that, due to the long cantilever arm resulting from the long distance 
between the first universal joint 3 and the coupling sleeve 10, there is generated an 
out-of-balance situation because there exists a radial play between the coupling sleeve 
10 and the journal 1 1 in order to permit assembly. Due to the weight of the first 
universal joint shaft 1, the connecting pipe 8 is tilted downwardly relative to a 
longitudinal axis 29 of the journal 1 1, so that the center of gravity is displaced. 

To avoid such a situation, there are provided play compensating elements as 
described with reference to the following drawings. 

Fig. 2 shows a longitudinal section through the connecting assembly between a 
first embodiment of the second joint yoke 37 of the first universal joint 3 and the roll 
12. The second joint yoke 37 is connected by bolted connections 30 to a coupling 
sleeve 3 1 in a rotationally fast way. Around a longitudinal axis 32 of the coupling 
sleeve 31, there is provided a receiving bore 33 in the coupling sleeve 31, with the 
receiving bore 33 defining an opening 34 that faces away from the second joint yoke 
37. A journal 35 of a roll is inserted through the opening 34 of the receiving bore 33. 
The journal 35 includes flattened regions 36 that contact correspondingly designed 
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flattened regions in the receiving bore 33 and permit a transmission of torque because 
their cross-section deviates from the circular shape. Starting from the receiving bore 
33, there is provided a bore 42 that is arranged co-axially relative to the longitudinal 
axis 32. A centering ring 39, including a first conical face 40 in the form of a conical 
inner face and a cylindrical outer face 41, is inserted into the bore 42. The first conical 
face 40 contacts a correspondingly designed first counter face 1 16 of a centering 
projection 38 at the free end of the journal 35. By means of its cylindrical outer face 
41, the centering ring 39 is positioned in the bore 42 of the coupling sleeve 3 1 and is 
firmly connected via bolted connections 43 to the coupling sleeve 3 1 . 

In the region of the opening 34 of the receiving bore 33, a ring 44 is inserted 
into the receiving bore 33, which ring 44 includes a cylindrical bore 45 through which 
the journal 35 is guided and is radially supported by a cylindrical outer face 46. The 
ring 44 is secured by bolted connections 47 to the coupling sleeve 31. The journal 35 
is thus supported at its free end via the centering projection 38 and at its end facing the 
roll via a cylindrical outer face 46 against the coupling sleeve 3 1 , thus ensuring a 
defined support of the journal 35. Due to the pressure force of the spring 23 of the 
plunging unit 20 provided in the connecting shaft 5, a constant pressure is applied to 
the coupling sleeve 3 1 towards the roll so that the centering ring 39 is firmly pressed 
onto the centering projection 38. Radial play is thus avoided. It is thus ensured that 
the longitudinal axis of the journal 35 and the longitudinal axis 32 of the coupling 
sleeve 3 1 are positioned on one another as accurately as possible so that out-of- 
balance conditions cannot occur. 

The following drawings show further embodiments, with any components 
corresponding to those in Fig. 2 being as described above in connection with Fig. 2. 

Fig. 3 shows a coupling assembly that is similar to that shown in Fig. 2. 
However, there is provided a journal 48 which that a centering journal 49 with a 
cylindrical outer face 57. On the centering journal 49, there is positioned a ring 50 
including a cylindrical bore 51 and a first counter face 52 in the form of a conical 
outer face, with the first counter face 52 being tapered toward the free end of the 
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journal 48. The receiving bore is followed by a bore 55 accommodating a centering 
ring 53, which includes a cylindrical outer face 54 and a first conical face 56 in the 
form of a conical inner face, with the first conical face 56 contacting the first counter 
face 52 of the ring 50. Because the first conical face 56 and the first counter face 52 
5 are formed by separate rings 50, 53, these can be easily exchanged when worn without 
the journal 48 of the roll having to be re-machined or the entire coupling sleeve having 
to be replaced. 

Fig. 4 shows a coupling assembly that is similar to that shown in Fig. 2, 
wherein the journal 58 includes a centering journal 59 that, starting from a journal 58, 

10 includes a first counter face in the form of a conical outer face portion 60, with the 
latter changing towards the free end of the centering journal 59 into a cylindrical outer 
face portion 61. The first conical face portion 60 and the cylindrical outer face portion 
61 contact a correspondingly designed ring 62, which is connected to the coupling 
sleeve. The cylindrical outer face 61 ensures a defined radial support. 

15 Fig. 5 shows a coupling assembly that is an alternative embodiment to that 

shown in Fig. 2. The journal 63 includes a first counter face 64 formed by a central 
conical centering bore, with the centering bore being arranged co-axially relative to a 
longitudinal axis 65 of the coupling sleeve 67. Furthermore, there is provided a first 
conical face 66 that is connected via a flange 68 to the coupling sleeve 67. The first 

20 conical face 66 is formed by a truncated cone and engages the centering bore. 

Fig. 6 shows a coupling assembly that is similar to that shown in Fig. 5, with 
there being provided a first conical face 69 in the form of a centering projection which 
is not connected to the coupling sleeve, but to a joint yoke 70 of the first universal 
joint. 

25 Fig. 7 shows a coupling assembly similar to that illustrated in Fig. 6. The 

journal includes a first counter face 72 in the form of a central centering bore that is 
arranged co-axially relative to a longitudinal axis 75 and is open toward the free end of 
the journal 71. The first counter face 72 is tapered, starting from the free end of the 
journal. In a joint yoke 79 of the first universal joint, there is provided a central bore 
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73 that is arranged co-axially relative to the longitudinal axis 75 and that is positioned 
opposite the first counter face 72. A centering projection 74 is arranged in the bore 73 
so as to be axially displaceable along the longitudinal axis 75. The centering 
projection 74 includes a conical outer face that forms a first conical face 82 and by 

5 means of which the centering projection 74 is held in contact with the wall of the 
centering bore 72. In the centering projection 74, there is provided a central bore 76 
that is open toward the joint yoke 79. The bore 76 contains a pressure spring 77 that is 
supported against a base plate 78 on the one hand and against the centering projection 

74 on the other hand. As a result, the centering projection 74 is loaded toward the 

10 journal 71 so that it is ensured that the centering projection 74 is held in the centering 
bore 72 and that a radial play is pressed out. At its end facing away from the journal 
71, the centering projection 74 includes a continuous collar 80 that, in a maximum 
pushed-out position of the centering projection 74, comes to rest against a circular- 
ring-shaped contact face 81. In this way, it is ensured that if the coupling sleeve has to 

15 be removed from the journal, the centering projection 74 is held at the joint yoke 79. 

Fig. 8 shows a coupling assembly that is similar to that illustrated in Fig. 5. 
Again, there is provided a centering projection 83 that is connected to a coupling 
sleeve 92. The centering projection 83 includes a base part 84 and a centering part 85. 
The base part 84 is provided with a flange 86 by means of which it is connected to the 

20 coupling sleeve 92. Furthermore, the base part 84 includes a portion with a conical 
outer face 87 which faces a journal 89. The centering part 85 is axially displaceably 
arranged in the base part 84. The centering part 85 includes an outer face that is also 
conical and which forms the first conical face 91. The two conical outer faces 87, 91 
are held in contact with a conical centering bore in the journal 89, with the conical 

25 centering bore forming the first counter face 88. A pressure spring 90 is supported 
against the base part 84 on the one hand and against the centering part 85 on the other 
hand, so that the centering part 85 is securely held in the centering bore. 

Fig. 9 shows an assembly that is similar to that shown in Fig. 2. There is 
provided a journal 93 that includes a conical centering journal 94. The latter includes 
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a first counter face 95 that is tapered toward the free end and that is in contact with a 
first conical face 96 of a centering ring 97. The centering ring 97 is positioned in a 
cylindrical bore 98 of a coupling sleeve 99. At its end facing the roll, the journal 93 
includes a second counter face 1 00 in the form of a conical outer face that widens 
5 towards the roll. The second counter face 100 is in contact with a correspondingly 
designed second conical face 101 of a ring 102 that is inserted into the receiving bore 
103 of the coupling sleeve 99. Consequently, the journal 93 is held in a defined way 
both at its free end and at its end facing the roll. In order to avoid over-determination, 
the centering ring 97 is guided axially displaceably in the centering bore 98. 

10 Furthermore, there are provided pressure springs 104, 105 that are supported against 
the coupling sleeve 99 on the one hand and against the centering ring 97 on the other 
hand, loading the latter into contact with the outer face 95 of the centering journal 94. 
The pressure springs 104, 105 are guided in axial bores 106, 107 and are supported 
against a circular-ring-shaped collar 108 of the centering ring 97. 

15 Fig. 10 shows an assembly that is similar to that shown in Fig. 9, but there is 

provided a centering ring 109 that is firmly positioned in the centering bore 1 10. 
Furthermore, there is provided a ring 1 1 1 that is axially displaceably guided in a 
receiving bore 1 12, with pressure springs 1 13, 1 14 being supported against a coupling 
sleeve 1 15 on the one hand and against the ring 1 1 1 on the other hand. In Figs. 9 and 

20 10, the conical outer faces at the journal, which are comparable to those in the 
assemblies according to Fig. 3, can be provided in the form of rings that include a 
cylindrical bore by means of which they are positioned on the journal and form a 
conical outer face. 

The coupling assemblies according to Figs. 7 and 8 are additionally 

25 advantageous in that the pressure springs provided therein can serve as means by 
which the first conical face is loaded along the longitudinal axis towards the roll. In 
these embodiments, a separate spring in the plunging unit of the connecting shaft does 
not necessarily have to be provided. 
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Figs. 1 1 and 12 show a further embodiment of a coupling sleeve and will be 
described jointly below. 

A second driveshaft 1 16 of a first universal joint of the universal joint shaft is 
produced so as to be integral with a coupling sleeve 117. The coupling sleeve 117 
5 includes a receiving bore 119 that is arranged co-axially relative to a longitudinal axis 
1 18 of the coupling sleeve 117 and that starts from an opening 120 that faces away 
from the joint yoke 1 16. The receiving bore 1 19 includes a conical inner face 121 that 
is tapered towards the joint yoke 1 16, starting from the opening 120. Around the 
circumference of the inner face 121, there are formed parallel, diametrically opposed 

10 transmitting faces 122 for transmitting torque. Conical portions 126 of the inner face 
121 form the first conical face. Between the transmitting faces 122 and 
correspondingly designed faces 124 of the journal 125, there are arranged pressure 
plates 123. Because both the conical portions 126 and the transmitting faces 122 are 
arranged around the circumference of the inner face 121 of the receiving bore 119, the 

15 coupling sleeve 117 can be relatively short, since there is no need for a separate 
centering bore which receives a centering journal of the journal. 

Fig. 13 shows a coupling sleeve that is similar to that shown in Fig. 5, wherein 
the journal 127, starting from its free end, includes a cylindrical bore 128 into which 
there is inserted a bush 129. The bush 129 is secured via bolted connections 130 to the 

20 journal 127. The bush 129 includes a first counter face 13 1 in the form of a conical 
centering bore that is entered by a centering projection 132, with the centering 
projection 132 forming a first conical face 133. The advantage of this embodiment is 
that existing rolls with journals 127 can be modified in such a way that they include a 
first counter face 131 that is held in contact with the first conical face 133. 

25 In accordance with the provisions of the patent statutes, the principle and mode 

of operation of this invention have been explained and illustrated in its preferred 
embodiments. However, it must be understood that this invention may be practiced 
otherwise than as specifically explained and illustrated without departing from its 
spirit or scope. 
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